Background: Reliable information about the nutritional status of elderly people in Germany is lacking. Objective: To describe energy and nutrient intake of elderly people living in private households in Germany with special focus on age-related differences in the elderly. Design: Descriptive nationwide cross-sectional study. Setting: Germany, 1998. Subjects: A random sample of 4020 elderly men and women living independently in private households stratified in three age groups (65-74, 75-84, 85 þ y), of which 1550 participated and 1372 (789 female subjects) provided reliable 3-day estimated dietary records. Results: The median daily energy intake was 2207 kcal (9.2 MJ) in men and 1994 kcal (8.3 MJ) in women without difference between the age groups. Protein intake amounted to 91 and 81 g/day, respectively, corresponding to 1.2 g/kg body weight per day. The median intake was well above the recommended amount for all nutrients except dietary fibre, calcium, vitamin D and folate, where 38, 35, 75 and 37% did not reach two-thirds of the recommended amount. An age-related decline was observed for calcium intake in male and for dietary fibre, water, calcium, magnesium, iron, vitamins A, E, C and thiamin intake in female participants; however, the overall picture was unaffected by these differences. Conclusions: Dietary intake in these independently living elderly, including the very-old, is adequate for most of the evaluated nutrients. Increased intake of foods rich in dietary fibre, calcium, vitamin D and folate as well as regular sunlight exposure is recommended in order to optimize nutrient supply in this population group.
Introduction
It is widely accepted that an inadequate dietary intake during older age contributes not only to the progression of already existing chronic diseases such as CVD, osteoporosis or mental disorders but can also add to various acute health problems like infection or dehydration.
With this background, several studies were conducted in the last two decades all over the world to explore nutritional adequacy of representative samples of free-living elderly (Löwik et al, 1989; de Groot et al, 1991; Ryan et al, 1992; Rothenberg et al, 1993; Wright et al, 1995; Wahlqvist et al, 1996; Hurson et al, 1997; Bates et al, 1999; Bannerman et al, 2001; Nydahl et al, 2003) . Few data, however, are available from very-old elderly (Wahlqvist et al, 1996; Bates et al, 1999; Nydahl et al, 2003) . Moreover, obvious regional differences in nutritional behaviour and food availability hamper overall conclusions.
In Germany, valid information about the nutritional situation of elderly people is scarce. In previous representative national nutrition surveys, elderly persons are underrepresented and very-old elderly have not been involved at all (Heseker et al, 1995; Mensink et al, 1999) . Studies with special focus on the elderly are not based on random samples (Brodhagen 1993; Neuhäuser-Berthold et al, 2000) , are almost 25 y old (Arab et al, 1984) or both (Steinmetz, 1978) .
Thus, the aim of the present evaluation is to describe energy and nutrient intake of elderly people in Germany living independently in private households. Special focus is given to age-related differences and to the question whether the prevalence of low intake, and thus the risk of nutritional deficiencies, is increasing with age.
Subjects and methods

Study design and procedure
This representatively designed, nationwide, cross-sectional study was performed on behalf of the German Ministry of Health in May and June 1998 in cooperation with I þ G Gesundheitsforschung, a public opinion research centre in Munich, Germany. A random sample of addresses was drawn from an established pool that was constituted previously by a multistage sample process based on all German households. None of the registered persons in this address pool are institutionalized.
For the present project, 4020 addresses of subjects aged 65 y or older, stratified in three age groups (young-old: 65-74 y, old-old: 75-84 y, very-old: 85 y or older), were randomly selected. The following inclusion criteria were defined for participation: (1) independence in basic activities of daily living (ie no confinement to bed, and independence in getting up from bed and eating); (2) mental ability to answer simple questions (ie being able to tell own name, date of birth and address correctly).
All subjects of the gross random sample were invited by letter. About 1 week later, the first personal contact was made by telephone and inclusion criteria were checked. Based on this telephone contact, 574 persons of the original random sample (14.4%) had to be excluded because inclusion criteria were not met (4.0%), because they were deceased before the first contact (3.0%), or because their telephone number or address was wrong (7.3%). The remaining 3446 subjects were enrolled in the study.
When informed consent was obtained, a home visit was scheduled in consultation with the participants. In the case of acute illness, appointments were arranged after recovery. During this visit, which took place at different times of day, participants were interviewed using a structured, standardized questionnaire providing information about demographic characteristics, social situation, general dietary habits, health and lifestyle and self-reported height and weight. Subsequently, actual weight and height were measured. Finally, participants were introduced in detail in filling in a standardized 3-day dietary record. In addition, they received a written exemplified instruction. Completed dietary records are required to be sent back to the interviewer by prepaid envelopes within a given time frame. 
Questionnaire
The questionnaire was developed according to the SENECA study (de Groot & van Staveren, 1988) and the German National Nutrition Survey (NVS) (Heseker et al, 1995) with some modifications. High value was set on simple, precise questions and short duration of the interview (30 min) in order to obtain reliable information. Social situation was characterized by marital status, living situation (alone or with others), school education and vocational training. Concerning health status, participants were asked to judge their own health as very good, good, fair, less good or poor. Subsequently, the presence or absence of 16 common chronic diseases, and medication use would have to be reported. The ability to go from room to room, climb stairs, leave the house and walk 400 m without problems was questioned, and mobility was judged to be restricted if the participant stated problems in at least one of these activities. Mood was assessed by asking 'Do you often feel unhappy and cheerless?'. Appetite was rated as very good, good, moderate or poor. Chewing problems were assessed in the categories always, with hard food or never, and swallowing problems and difficulties cutting a piece of meat with a knife were assessed as always, sometimes or never. Lifestyle was evaluated with simple questions about sports activities, smoking habits, frequency of alcoholic beverage consumption and frequency of cooked meals. The questionnaire was intended to reflect the actual situation of the participants, that is the preceding weeks.
Dietary record
The 3-day estimated dietary record consisted of a printed list of 114 food items divided into 18 food groups including usual portion size in terms of household measures (slices, pieces, portions, cups, etc.) . Participants should prospectively mark their food consumption by stokes or number of portions (counting instructions and examples. Record keeping was started the next Sunday following the interview. Participants were advised to chose a ''normal'' survey period for dietary assessment (no vacation, no extraordinary events). When suffering from acute illness, survey period should be delayed until recovery. The dietary record was newly developed for this study. It was intended to be simple, short and concise with restricted number of foods and restricted duration of 3 days in order to make it as easy as possible for old and veryold subjects to document all eaten foods. Food items were selected in order to cover all common food groups and most common single foods consumed in Germany. Validity of this dietary record has been shown in a group of 26 elderly people aged 66-95 y (Volkert et al, 2001) . Subjects completed in parallel an estimated record and a detailed, precise weighing record using digital weighing machines for three consecutive days. There was great agreement between the estimated and the weighing record. The mean difference in daily energy intake was 40 kcal/169 kJ (1.5%; n.s.). For most of the nutrients, mean differences were below 10% (n.s.). However, the estimated record overestimated intake of vitamin B 1 by 14% (Po0.01) and of vitamin B 6 by 11%, (Po0.05).
Data handling
Foods were coded and analysed for nutrient composition using the German nutrient database (BLS II.2;. Bundeslebensmittelschlüssel; BgVV, 1996) . The mean daily dietary intake of energy, fat, protein, carbohydrates, alcohol, water, dietary fibre, calcium, magnesium, iron, zinc, vitamins A, D, E, C, thiamin, riboflavin, pyridoxine and folate was calculated for each participant. Percentage of energy derived from fat, protein, carbohydrates and alcohol was calculated. Intake of protein was also expressed per kg body weight. Dietary adequacy was assessed on the basis of percentage deviation of median intakes from reference values for adults aged 65 y or older published by the German, Austrian and Swiss Nutrition Societies (German Nutrition Society et al, 2002) . In addition, the proportion of participants with a mean daily intake below half, below two-thirds and below 100% of the recommended amount was calculated.
Statistical analyses
Statistical analyses were performed using SPSS (version 10.0). in an explorative manner.
All analyses are restricted to participants who provided a reliable 3-day estimated dietary record. Results are given for the total sample and/or by sex and age group. Classified variables are presented in absolute and relative frequencies. Sex-or age-dependent differences for these variables were tested by w 2 -test. Continuous variables are presented as mean7standard deviation (s.d.) and/or median, 5th (P5) and 95th percentile (P95). Since all continuous variables lacked normal distribution (Kolmogorov-Smirnov test), sex-dependent differences were checked by nonparametric MannWhitney U test and differences between age groups by Kruskal-Wallis H-test. For all tests, P-values below 0.05 were considered statistically significant.
Results
Participation rate
In 19. 2% of the eligible subjects, study participation was not possible because they were never met at home (16.3%) or because of severe communication problems (2.9%). A total of 35.8% refused participation for different reasons: 30.7% were too ill/not able, 14.2% stated to have no time, 55.1% were generally not willing. In all, 1550 persons (45.0%) agreed to be interviewed at home. Participation rate was markedly higher in the young-old (50.1%) and old-old (55.4%) compared to the very-old elderly (29.8%). Dietary records were available from 1372 persons (88.5% of all participants; 789 women). Participants who did not complete the dietary records (n ¼ 178) differed from participants with dietary record with respect to marital status (Po0.05) and living situation (Po0.01). They were more often widowed (53.9 vs 45.9%) and living alone (60.7 vs 47.2%) and less often married (32.6 vs 44.4%). There was no difference in sex, age, education, subjective health and mobility.
Characteristics of participants with dietary record
The mean age of the participants filling out the dietary record (n ¼ 1372) was 74.377. 4 years in men and 76.778.0 years in women (Po0.001). In total, 57.8% of the male and 45.9% of the female participants were younger than 75 y (young-old), 15.3 and 25.1%, respectively, were 85 y or older (very-old) (Po0.001).
Social situation, health status and lifestyle characteristics are presented in Table 1 by sex and age group. With respect to social situation, depressed mood, appetite and consumption of alcoholic beverages, clear sex differences are obvious. In both sexes, the prevalence of being widowed, living alone and the presence of nearly all health problems is increasing with age, whereas physical activity and prevalence of smoking are decreasing.
The median BMI was 26.1 kg/m 2 in male and 25.6 kg/m 2 in female participants (Po0.05). In all, 1.4% (male) and 6.1% (female) participants were underweight (Po0.001) and 12.0 and 17.8%, respectively, obese (Po0.01). The BMI by sex and age group is shown in Table 2 . With increasing age BMI values are decreasing in both sexes (Po0.001).
Dietary intake
The median daily intake of energy of all participants was 9.2 MJ (2207 kcal) in men and 8.3 MJ (1994 kcal) in women (Po0.001). There was no difference in energy intake between the age groups in either sex. The median daily protein intake amounted to 90.6 g in men and 80.9 g in women (Po0.001).
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Related to body weight, participants of both sexes consumed 1.2 g/kg per day. In 13.5% of the subjects, intake was below 0.8 g protein/kg and in 4.1% below 0.6 g/kg. On the other hand, 21.7% consumed more than 1.6 g/kg and 9.1% even more than 2 g/kg. Protein intake was independent of age group, too. Without difference between sex and age groups, 17% of energy was derived from protein and 35% from fat (medians). Men ingested more energy in the form of alcohol than women, corresponding to 5 en% and 0.1 en%, respectively, at the expense of carbohydrates. In 23.3% of men and 4.9% of women, more than 10% of energy was derived from alcohol. In absolute amounts, median intake of alcohol was 17.6 g/day in men and 0.2 g/day in women. Table 3 shows median daily intakes of energy and nutrients by sex and age groups together with 5th and 95th percentiles. For most of the nutrients significant sex differences were observed in all age groups. According to their higher energy intake, men ingest higher amounts of nutrients compared to women with the exception of vitamins A, E and C where women show higher intake levels. Corrected for energy, sex differences disappear for fat and protein, cholesterol, zinc, vitamin D and thiamin. For all other nutrients, intake per MJ is significantly higher in women than in men (data not shown).
Significant differences between the age groups were observed in men for calcium and in women for dietary fibre, water, calcium, magnesium, iron, vitamin A, E, C and thiamin. Except for vitamin A, iron and zinc intake is decreasing with age with lowest median intakes in the oldest old women (Table 3) .
Dietary adequacy
Compared to the reference values (Table 3) , energy intake was just around the desirable amount for moderately active elderly. In all, 10.3% of the male and 22.2% of the female participants consumed less than 6.3 MJ (1500 kcal) per day.
For all nutrients, except dietary fibre, calcium, vitamin D and folate, median intake reached or exceeded desirable amounts. Intake of dietary fibre did not even reach half of the reference value in 14.4% of the subjects, 38.4% remained below two-thirds. Corrected for energy, median intake was 10.1 g/1000 kcal (2.4 g/MJ) in men and 11.3 g/1000 kcal (2.7 g/MJ) in women and thus performed better compared to the recommended amount (10 g/1000 kcal -2.4 g/MJ for men, 12.5 g/1000 kcal -3 g/MJ for women). The median daily intake of vitamin D was dramatically low (3.6 mg/day in men, 2.9 mg/day in women) and reached only about 30% of the recommendation. Intake of 61.6% of the male and 71.2% of the female subjects remained below half of the reference value of 10 mg/day, 69.5% and 78.5%, respectively, below two-thirds. The median folate intake amounted to 123 and 111 mg equivalents in men and women, respectively.
Considerable proportions of male participants in addition show low intakes of vitamin A and vitamin E: 11.7% and 14.9%, respectively, ingested less than half of the recommended amount for these vitamins, 19.9% and 28.3% remained below two-thirds. Their median intake was just around the recommended value of 1 mg retinol-equivalent and 12 mg tocopherol-equivalents/day.
Percentage deviation of median intakes from the recommended amounts is shown in Figure 1 by sex and age group. In female participants of the oldest age group, median intake of vitamin E and water was also only slightly above the recommendation. Compared to younger female participants, very-old elderly women show significantly higher proportions of intake below half of the recommendation for dietary fibre, calcium, vitamin A, E, folate and vitamin C (Figure 2 ). An age-related difference in the proportion with intake levels below two-thirds of the recommendation was in addition observed for water, magnesium, iron and thiamin.
Discussion
The present study provides energy and nutrient intake data from elderly people living independently in private households all over Germany. Participants were randomly selected from a representative sample of all German households. In line with earlier studies, there is some evidence for selective participation. Regarding the markedly lower participation rate in the oldest age group, this interesting and important group might be suboptimally represented. A selectivity in favour of subjects in better physical as well as mental health can be assumed. Indeed, a greater proportion of this age group who refused participation gave illness or inability as reason for nonparticipation than in the younger age groups (44% compared to 32% of the middle and 14% of the youngest age group). Since subjects in poor health are often not able and also not willing to participate, a selectivity in favour of subjects in better health can hardly be avoided in studies with elderly people (Schroll et al, 1991; Gunzelmann et al, 1996; van't Hof & Burema 1996; Schnell, 1997) . The same holds true for poorly educated persons (Gunzelmann et al, 1996; Schnell, 1997; Thefeld et al, 1999) . Indeed, in comparison to the general elderly population in Germany, our participants are better educated (Statistisches Bundesamt, 1999 ). Since health status and level of education are related to dietary intake, our study results cannot be generalized to the whole German independently living elderly population. 
Dietary intake of elderly people in Germany D Volkert et al
Although the vast majority of the participants reported to suffer at least from one chronic disease and to take medications, nearly half judged their health to be good or very good (Table 1) . Apparently, present diseases often do not compromise well-being and everyday life. This phenomenon has previously been described in studies with elderly participants (Brodhagen, 1993; Schroll et al, 1991 Schroll et al, , 1996 . The obvious decrease in health, functional status and activity with increasing age in both sexes (Table 1 ) is in accordance with the functional decline and increase of health-related problems described in cross-sectional as well as in longitudinal studies with elderly people (Schroll et al, 1996; Hébert et al, 1997) . In contrast to observed widespread chronic diseases and functional limitations, the prevalence of classic risk factors for malnutrition, like poor appetite, problems in chewing, swallowing, cutting a piece of meat with a knife or infrequently taken cooked meals was low in all age groups. Accordingly, underweight was altogether rare -keeping in mind uncertainties in defining underweight in the elderly. Unintended recent weight loss, another possible indicator of undernutrition in the elderly, was also uncommon (7.7%). On the contrary, mean BMI values around 26 kg/m 2 indicate a tendency to overweight, that is also reflected in considerable proportions of obesity (Table 2) . However, it has to be mentioned that health risk of overweight is also uncertain at older ages, and also cutoff values for the definition of overweight and obesity are unclear (Eveleth et al, 1998) .
Dietary assessment was performed in our study using a newly developed 3-day estimated dietary record. The high proportion of participants who were able to complete the dietary record (88.5% -without age difference) confirmed Dietary intake of elderly people in Germany D Volkert et al that it was very well suitable for the elderly and also for the very old. Interestingly, there was no difference in education and health status between those who completed the dietary record and those who did not. The median daily intake of energy of our participants was very similar to that recently reported from German elderly volunteers (Neuhäuser-Berthold et al, 2000) and just in the middle of the intake range reported in different European towns in the Euronut SENECA follow-up study (7.9-12.1 MJ in male and 5.5-10.2 MJ in female subjects; Moreiras et al, 1996) . However, it was clearly higher than reported in many other studies with free-living elderly (McGandy et al, 1986; Ryan et al, 1992; Sjörgen et al, 1994; Wright et al, 1995; Bates et al, 1999; Marshall et al, 2001; Nicolas et al, 2001; Martins et al, 2002; Mensink et al, 2002; Nydahl et al, 2003) . Generally, detailed comparisons between studies are difficult because of possible differences in dietary assessment methods and nutrient databases and also because of different composition of study samples with respect to important basic characteristics, such as age, health, nutritional status or activity, which may influence nutritional requirements. Figure 2 Prevalence of nutrient intake below half (o1/2), between half and two-thirds (1/2 to 2/3) and between two-thirds and 100% (2/3 to 100%) of the recommended amounts (German Nutrition Society et al, 2002) (%) by sex and age group: (a) Men; (b) Women. *Po0.05, **Po0.01, ***Po0.001 comparison of proportion below half of the recommendation between age groups (w 2 test). y Po0.05, yy Po0.01, yyy Po0.001 comparison of proportion below two-thirds of the recommendation between age groups (w 2 test).
For the judgement of dietary adequacy, in the present study, German reference values were used (German Nutrition Society et al, 2002) . For energy, these values are set at the average requirement of individuals with BMI in the normal range and age-adjusted habitual physical activity. The median energy intake in our study was just around the reference values for people aged 65 y or older in both sexes and in all age groups. Energy requirements, however, greatly depend on physical activity. The usual range of physical activity level (PAL) in the reasonably healthy elderly is 1.5-1.8 (Beaufrere et al, 2000) . The German recommendation assumes a physical activity level of 1.6 for individuals aged 65 y and older (German Nutrition Society et al, 2002) . Estimated BMR of our sample -calculated from body weight according to the WHO equation for the elderly (World Health Organisation, 1985) -was about 1500 kcal/ 6.3 MJ (men) and 1250 kcal/5.2 MJ (women). Related to reported energy intake, these figures correspond to median PAL values of 1.46 in men and 1.57 in women. As the participants in our project did not practice much sports (Table 1) , these figures seem to be reasonable and energy intake might be adequate. Well-known underestimation of intake by the use of dietary records is assumed to be small. Percentages of energy derived from macronutrients reflect similar dietary intake patterns as recently observed in younger adults in Germany (Mensink et al, 1999) with relative high proportion of energy derived from fat and protein and too little energy from carbohydrates. Although requirement of protein in the elderly is still under debate (Morse et al, 2001; Ritz, 2001) , it can be stated that there is no risk of protein deficiency in our study group. Percentage of energy derived from protein was rather high; however, 17% of energy consumed as protein is also reported from other groups of elderly people (McGandy et al, 1986; Wright et al, 1995; Nicolas et al, 2001) . A considerable proportion (9%) consumed more than 2 g/kg body weight per day and might therefore be at risk for unfavourable effects such as increased urinary excretion of calcium (Itoh et al, 1998) or synthesis of calcium oxalates in the kidneys (Holmes et al, 1993) .
In men, a considerable proportion of energy was also derived from alcohol. A significant number of elderly men consumed more than a desirable quantity. Today it is assumed that an alcohol intake of about 20 g for men and 10 g for women not performed every day does not increase disease risks compared to nondrinkers. In our sample 42.0% of men and 27.5% of women exceeded this limit. Compared to results from the SENECA follow-up study, median percentage of energy derived from alcohol is at the head of the considerably varying values in different European regions . It cannot be excluded that alcohol intake was overestimated in our study, since the validation of our dietary record revealed overestimation of alcohol in considerable proportions. Even though this difference was not statistically significant, 23% overestimated their alcohol intake by more than 20%. The standard portion of 250 ml for a glass of wine was probably too large, and thus the proportion at risk might be estimated too high.
Intake of most nutrients is positively associated with energy intake (Willett, 1998) . As pointed out by several authors van der Wielen et al, 1996; it is hard to obtain an adequate supply of essential nutrients when energy intake is low. Energy intake below 6.3 MJ (1550 kcal) per day was reported in 10% of male and 21% of female participants and thus to a similar degree as reported in 70-to 75-y old participants of the SENECA baseline study (Amorim Cruz et al, 1991) . This subgroup -if not caused by under-reporting -is at increased risk of nutrient deficiency.
For most of the nutrients, recommendations are set about 30% above the average requirement in order to cover the need of almost all healthy people of the respective sex and age group. For this reason, it has been customary to use a cutoff value of two-thirds of the recommended intake to estimate the proportion of a population with inadequate intakes. We additionally calculated the proportion below half of the recommendation, since this subgroup can clearly be regarded at high risk for deficiency. This was the case for more than 10% of all age groups for dietary fibre, calcium, vitamin D and folate in both sexes and in addition for vitamins A and E in male participants (Figure 2) .
The lowest intake levels compared to the recommendation were observed for vitamin D (Figures 1 and 2) . Regular sunlight exposure naturally can close the gap between dietary intake and requirement. In elderly persons, however, cutaneous synthesis of vitamin D is clearly reduced and it is unclear, whether sufficient amounts can be produced endogenously (Need et al, 1993; Holick, 1994) . Definitely, homebound elderly are at high risk of vitamin D deficiency with intake levels like these (Gloth et al, 1995; Sahota & Hosking 2001) . In the present study, only 2% of all participants were unable to leave the house.
Low intake levels of vitamin D and also of the other abovementioned critical nutrients have also been reported from the younger adult German population (Mensink et al, 1999; and from other samples of elderly people (Ryan et al, 1992; Hurson et al, 1997; Neuhäuser-Berthold et al, 2000; Marshall et al, 2001; Nydahl et al, 2003) . Obviously, recommendations for these nutrients are difficult to reach with usual Mid-European dietary habits. In contrast to vitamin D, inadequate intake of the other critical nutrients cannot be physiologically compensated and therefore demand special care and attention with respect to the prevention of widespread health problems that are related to low intake levels of these nutrients, for example osteoporosis, atheriosclerosis or constipation. Nutritional advice for senior citizens thus should stress the importance of an increased intake of foods rich in these nutrients, such as green (leafy) vegetables, fruits and whole grain products, milk products and fatty fish, as well as regular sunlight exposure.
In the present paper, for the first time, data for very-old elderly Germans are presented. Whereas very-old male participants differed only in calcium intake from their younger counterparts, very-old female participants showed lower intake levels of several nutrients and higher proportions at risk than younger ones (Table 3, Figures 1 and 2) . Nevertheless, the general impression is quite similar in all three age-groups with median intakes well above the recommendation except for the above-mentioned nutrients. Very-old elderly who were able and willing to participate in our study did not show a special risk for nutrient deficiency. To date, only few representative intake data are available for people aged 80 y and over (Wahlqvist et al, 1996; Bates et al, 1999; Martins et al, 2002; Nydahl et al, 2003) . In accordance with our results, no specific deficiencies were reported in these studies.
From several other cross-sectional studies, results for different age categories within the elderly are presented (Löwik et al, 1989; Ryan et al, 1992; Sjörgen et al, 1994; Wright et al, 1995; Bates et al, 1999; Nydahl et al, 2003) . Significant age-related differences within the elderly were mostly not observed (Löwik et al, 1989; Ryan et al, 1992; Rothenberg et al, 1993; Wright et al, 1995; Nydahl et al, 2003) . However, a trend of decreasing intake with increasing age is reported in several studies (McGandy et al, 1986; Ryan et al, 1992; van der Wielen et al, 1994; Wright et al, 1995) . Only Sjörgen et al (1994) reported a significant decrease of the intake of almost all nutrients in a Swedish population study of 70-and 76-y old elderly and a significant increase of the proportion with nutrient intakes below recommended amounts.
Clear gender differences were present for energy and most of the nutrients. Despite significantly higher energy intake, however, men consumed less vitamin A, C and E than female participants. When relating to the reference values (Figure 1 ), and also with respect to nutrient density, women did better for most of the minerals and vitamins. The higher absolute intakes in elderly men but higher nutrient density in women seem to be common and reflect a better food selection of elderly women compared to elderly men (Rothenberg et al, 1993; Moreiras et al, 1996; Bates et al, 1999; Nicolas et al, 2001) .
In summary, it can be concluded that dietary intake in this free-living elderly population is adequate for most of the evaluated nutrients. Critical nutrients with an intake below two thirds of the recommended amount in more than one-third of the participants of all age-groups are dietary fibre, calcium, vitamin D and folate. In addition, a small subgroup was found to be at risk for nutrient deficiencies due to low-energy intake and a considerable proportion might be at risk of the adverse effects of high alcohol intake. It has to be pointed out that our results cannot be generalized to all free-living elderly in Germany because of selective participation with respect to health and education. Since both characteristics -poor health and low education -are negatively related to nutrition, dietary inadequacy in the general elderly population in Germany is likely to be underestimated. Future studies should focus on the increasing subgroup of less healthy, more disabled, dependent and institutionalized elderly, in order to clarify nutritional status of these more vulnerable groups.
